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(54) Title: A DEVICE FOR RINSING AND TREATING WOUNDS AND INFECTED SKIN PORTIONS 

10 

(57) Abstract 

A device for rinsing and treating wounds and 
infected skin portions and comprising a suction cup 
(10) which is placed over the area to be treated and a 
vessel (15) for a treatment solution, said vessel by way 
of a tube connection (11,12) communicating with the 
interior of the suction cup. The treatment solution is 
intended to fill up at least a substantial part of the vo- 
lume of the suction cup (10). The vessel (15) and suc- 
tion cup form by way of the tube connection a closed 
liquid system for the treatment solution. A pump (13) 
may be arranged to cause the solution to circulate be- 
tween the suction cup (10) and the vessel (15). A suc- 
tion effect is created within the cup (10) by keeping 
this on a level above the vessel (15). 



^11 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identic States party to the PCT on the front pages of pamphlets publishing international ap- 
plications imder the PCT. 



AT 


Austria 


U 


Liechtenstein 


AU 


AustEalia 


LK 


Sri Laska 


BE 


Belgium 


LU 


Luxembotiis 


BR 


Brazil 


MC 


Monaco 


CF 


Central African Republic 


MG 


Madagascar 


CG 


Congo 


MR 


Mauritania 


CH 


Switzeriand 


MW 


Malawi 


CM 


Cameroon 


NL 


Netheriands 


DE 


Gennany, Federal Republic of 


NO 


Norway 


OK 


Denmaric 


RO 


Romania 


n 


Finland 


SE 


Sweden 


FR 


France 


SN 


Senegal 


GA 


Gabon 


SU 


Soviet Union 


GB 


United Kingdom 


TD 


Chad 


MU 


Hungary 


TG 


Togo 


JP 


Japan 


US 


United States of America 


KP 


DemocraUc People*s Republic of Korea 







wo 84/01904 1 PCT/SE83/00439 



A device for rinsing and treating wound, and in^.ct. U 

jhin p?r*^°"^ — ' 

,H. pr...n. i„,.n.i.n r.f.r. to . -..ic 

.,...in, wound. .»« .kin portion, .nd co™prx..n. . 

cup..h.p«. *- '» " """" 

it in. .o~.»d. thi.. ..id ""-"^""^ • 

V....1 for . tr..t«.«t .olution. ..id b, w.y of • tub. 

connoction eo»»uni=.... wit« tn, interior o. tn. 

™„b... .. w.i=n th, tr.at olution i. intond.d .. fill UP 

.. l...t . .uo.t.nti.l p.rt of th. volu.. of t -^.P." 

^O.r .no for^in. . iiduid .urf.c. .9.i«.t tn. .r.. .. P. 
treated for exch.ngin, compon.nt. botwo.n tni. and th. 
treatment .oLution, and wh.r.in tl.. Inf rtor df tn. cup-.».p.d 

ksBf: at a lower ppeaaur* than th« 
member is arranged to bo kept a« ■ xow« k 

atmospheric proasuro. 

g^^f^pr«un«t ftf »h« inv>»ntiQn 

The conventional method for treating chronical and infected 
wounds, such as bed.ores. I.9 ulcer, etc. is manual washing 
,nd moi.t compresses .o.Ued with a common salt solution and xf 
necessary enzyme, for promoting the healing process. In recent 
year, a new medical preparation called Oebrisan consisting of 

small, dry. porous beads has be d to a limited extent and 

is declared to have a better absorption capacity as compared 
to most common salt compresses. 

Divices for risning and treating wounds have also been 
proposed, in which a cup with its opening facing the wound x. 
applied about the wound area, .aid cup having an inlet and an 
outlet opening and a liquid is caused to pass through the cup. 
said liquid can contain antibiotic, and .ubstance, which 
improves the healing process. Bacteria and waste product, from 
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th* wound ar« wash«d away with the claansing slution. Such a 
davic. is shown in DE-OS 2.809.828 and US patant No. 
2.280.915. Sinca of tan lonfl traatmant pariods ara raquirad for 
obtaining a desired rasuXt large volumes o* daansinfl solution 
ara consumed, which means great expensos ospocially if the 
solution contains substancaa as antibietiea. anzyma 
preparations, vitaminas vte. 

Th» Burnn*f, a^fid mn«», iiTip«f*«n* features o-f thg invention 

Tho object o-r the prea»nt invention is to provide a device of 
the kind mentioned in the introduction, which makes it 
posslbla to treat wounds and infected skin portions in an 
economically justified way even during long periods of time 
and which improves the healing of the wound and besides in 
certain cases can compensate for an . insufficient blood- 
circulation. e«g, in leg ulcers. 

This has been achieved by the fact that said vessel and 
cup-shaped member by way of said tube connection form a closed 
liquid system thereby providing a uniform low pressure within 
the cup-shaped member, which may be regulated by the level 
difference between the cup-snaped member and the vessel. 

flii^g^-intion of the drawings 

The invention will now be further described with reference to 
the accompanying drawings, where Fig. 1 and 2 schematically 
show two different embodiments of the invention. 

Description fo the ambodiments 

The device according to Fig 1 comprises a suction cup 10 of 
rubber, plastic or glass and which has an inlet and aiL^«MtliftJL 
0 pening , to which a feed and a discharge tube 1 1 and 12^^^^ 
are connected > The discharge tube 12 leads by way of a pump 13 
and a sterilizing filter 14 down into a bo 1 1 le 1 5 c cin t a in i ng 
treatment solution > The pump 13 is prefer ably a so called 
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p.,i.taltic PU.P. tu.- n co„n.ct.- to .a 1.™^^^ 

^Tl^c^or^uP ,0 lead. .ro. the .ottle 15, Tn« inter, . 
o. the bottle 15 is Kept at •tmosph.ric pressure by means of 
.„ tu.e 10. oxygen «.ay also be bubbled into the .olution 

.y way Of a tube 17 to ensure oxygenation of the wound to be 
treated. The suction cup is applied over the wound area or the 
infected sUin portion, to be treated. The solution is caused 
to circulate through the system and is prevented from leaking 
out from the suction cup 10 by applying . pressure to the cup. 
This pressure may be created by an external bandage or by 
having a somewhat lower pressure inside the cup than xn the 
surrounding atmosphere .. This lower pressure may be regulated 
by the level difference between the bottle and the suctxon 
cup. i.e. the hydrostatic pressure difference. It can also, be 
regulated by the flow resistance between the bottle and the 
suction cup and by the speed of flow. The pressure can also be 
regulated by a separate pressure regulator. 

The low pressure in the suction cup provides besides 
preventing leaking from the suction cup. that interstitial 
fluid is sucked out from the wound and facilitates that blood 
components are transported to the wound and that 
microorganisms are ea.ier washed away from the wound. 

The suction cup may be of different sizes. shapes and 
materials, such as glass, rubber or plastic etc. The suction 
cup has an opening towards the skin area to be treated and 
inlet and outlet openings for the solution. The^ size of the 
opening towards the skin may vary from some mm to some dm . 
The volume of the solution may vary from some ml to several 
liters . 

The sterlizing filter 14 which may either be placed between 
the""pump"77"^the bottle IS or between the suction cup 10 
«nd the pump can have a porosity of about 0.22 micron, to 
filter out all bacteria, up to about 0.80 micron to get a good 
degree of cleaning of the solution. The sterilizing filter 1i 
is however in most cases unnecessary and can thus be 
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•liminatad . 

:. ;..n..,i.,tlc,llv r.gul. t.d wate r bath to «n«ur « « certain 
»«mpora»iir e o-t the tree troent^a olution. 

The active ingredient, in the .olution to be circulated may be 
a Cleaning agent. compounds for nutrition of the tissue 
il^^ding oxygenT vitamins, amino acids and glucose, drugs of 
different types such as antibiotics, antiinflammatory agents, 
e.g. cortison. and enzymes for digestion of necrotic tissue, 
coagulufn and pus. 

The solution may be of the types used for intravenous infusion 
or for Skin cleaning. It is however possible that a better 
result may be obtained with new developed solutions for this 
special pupose. 

The circulation of the solution enables • larger volume of the 
solution and by that a greater amount of nutritives, drugs 
etc. to come in contact with the wound to be treated and to 
get a continuous sterilization of the solution if the 
sterilizing filter 14 is used. The circulation will also give 
an effective cleaning of the wound as the solution all the 
time will be flowing over the wound and wash away waste 
products therefrom. As was mentioned above a continuous 
oxygenation of the wound may easily be obtained by bubbling 
oxygen into the treatment solution in the bottle. 

Especially at chronic leg ulcers the device according to this 
invention may be regarded as a substitute for the insufficient 
blood circulation in the ulcer area. 

If a continuous treatment is desired during a long period of 
time the filter 1* and the treatment solution may be exchanged 
e.g. by arranging a T-connection with a valve between the 
bottle 15 and the suction cup 10 and between the pump 13 and 
the filter 14. 
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c4r. 2 the pump ia •liminated and 

in the embodiment .hown in Fig. 2 the pu p 

to the bottle IS only t»y w^V ^'^^ 

tH cup 10 is connected to the Pott closable. The 

tube 11. The outlet '"'•"^"^ ^° Hhrouflh the tube 

«.« r>i.se into the cup 10 througn xne 
.oxution » " „ . ...... .«ich t«e 

outl.t op.ni»s t«. eup >.. op ^ ^^^^^^^ 

flowlna out through ..id oB.ni"8 th« " V 

or li". -"» .t*. t 

,n The interior of the cup will then have a 
Oelow the cup 10. The xnt ,i,,erence to the 

negative pressure corresponding to the l 
bottle. A certain natural circulation caused by 
!lll ta.e Place within the cup. at wnich tnere wxll be an 
will taKe pia .etv^een the wound and the treatment 

exchange of components between 

solution . 

in practice it may be appropriate to start a treatment with 
in practice . ci„ i and when the healing process 

the device according to Fig. 1 »nd wnen 

device according to Fig. « 
has advanced change to the oevicB 

rh.»o.t i.p.rt.n. o, .PPXictlon for th. d.uic. 

according to the invention are: 

,. CX..-in. .f .hr.«ic .nd t»f..t.d -Ic.r. .uch .. pr...ur. 
ulcers, leg ulcers etc. 

su«.i.utin, .nd C,«P. tin, th. Ploo. """"""" 

.r..ri.l- or ..nou. lo.ufficl.nc, of th. 1.,. xn X., ulc.r 

patients * 

,. «„ini.t,.tion Of dr • 

.„.iinfla™.tor, compound. In . eontroXlod .n t «, .n 

for instance vasculitis ulcers. 

Treatment of superficial skin infection.. such as 
impetigo, herpes simpleK and mycoses. Clinical -^^^ 
,een performed with the device according to Fig. 1 and the 
results thereof will be given below. 
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The patients have been treated for approximately two hours 
daily till the lesion, have healed. If pain was felt due to 
the low pressure the treatment was stopped when the pat*ent so 
wanted. In one of the patients the treatment was stopped after 
V5 minutes the first week of treatment. Subsequently the 
patient could stand treatment for two hours daily. Two 
patients with leg ulcers due to an established arterial 
insufficiency. two patients with ulcers due to venous 
insufficiency. one patient with a diabetic ulcer and one 
patient with pyoderma gangrenosum have taken part in the 
preliminary clinical trial. One of the patients with arterial 
insufficiency had two ulcers that were treated. not 
simultaneously but in succession. 

case 1. 93-year old woman that after childbirth got problems 
with varicous veins and subcequently had several deep vein 
thromboses. Since the age of 80 she suffered from recurrent 
leg ulcers. Some months before treatment started with external 
circulation she got several ulcerations on both legs. 
Oscillometry and systolic ankle and toe pressure gave values 
indicating threatening gangraene. Treatment with external 
circulation gave complete epithelialization in nine weeks. 

Case 2. 73-yaar old man who earlier had vein thromboses three 
times in his left leg. The first leg ulcer came in 1968 and 
has recurred since then in both legs but mostly in his left 
leg. In 1980 he was considered having a combined arterial and 
venous insufficiency causing his leg ulcerations. Ho was 
operated for insufficient perforating veins in his left leg 
the same year. After the operating the surgical wound did not 
heal. The patient also developed some other ulcerations on the 
same leg. First we started treating the initial three year old 
surgical wound with external circulation. After nine weeks 
when this ulcer was healed, we went on with treating another 
wound distal and lateral to the surgical wound. After seven 

OMFI 
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wee.. Of treatment th. wound .pith.li.lized ovar SO 

percent of its surface. 

£4;^ 6S-yaar old woman with diabetes and hypertension. She 
had a small traumatic ulceration on the ventral aide of the 
left 1*9 in 1948. The ulceration ha. recurred several tx.es 
but since 1978 it had not healed in spite of several types of 
treatment including reconstructive surgery . m I9e2 toe 
pressur. in t*»e first left toe was 30 mmHG indicating arterxal 
insufficiency. After .ight weeks of treatment with external 
circulation the ulcer was healed. 

4 57-year old woman with mild hypertension who had vein 
thrombosis in her left leg in 1957 and 1973. The patient had a 
1.5x2 centimeter ulcer for half a yoar over the left medial 
melleolus when treatment with .Kternal circulation was 
started. After thr K. of treatment th. ulceration was 

healed. . 

r.,, 63.year old man with recurrent leg ulcerations since 
197S. He had no sign of arterial insufficiency. In August 1982 
he got a 1 centimeter ulceration on the medial side of hxs 
left leg. Xn February 1983 he got another 1 centimeter ulcer 
close to the former. Both ulcers were treated simulaneously 
with external circulation and both were healed in three weeks. 

r^^^ 6. 27-year old woman with pyoderma gengrenosum since 
1972. The ulceration have mainly appeared on her legs and 
arms. For the last 18 months she had had ulcerations all the 
time and refused taking prednisolon. One of her fresh ulcers 
had a diameter slightly over 1.5 centimeter. After three weeks 
of treatment the ulcer was heald. 



Results 



Daily treatment with external circulation of a nutrient 
solution under low pressure has been effective in healing the 
seven ulcerations of the six patients. For the three patients 
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without arterial in.uf f ici.ncy th. h.alinfl rat. ha. b.en 
considerabxy .hort.r than for those with .rfri.l 
insufficiency on th. basis of art.rioscl.rosis or di.batos 

meXlitus. 

When th. daily tr.atm.nt stoppod th.re was an oedema under 

th. treatment cup. The oedema disappeared within a few hours. 
Pain was recorded for one patient after the low pressure had 
been applied- for about 45 minutes. After a few weeks of 
treatment the pain did not appear. 

For two patients albumin determination in the circulating 
nutrient fluid after two hours of treatment was performed. 
Values corresponding to about O.S ml of serum was obtained. 

For the patients with arterial insufficiency including the 
diabetic patient the ulcers healed first with an 
epith.lialization and later on after the treatment had been 
stepped the dermal defect was filled out. Bpitheialiration 
thus seemed to proceed granulation under the conditions of 
this type of treatment. 

The invention is of course not limited to the embodiments 
shown in the drawings but can be notified within the scope of 
the claims . 
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1 A device for rinsing and treating wounds and infcted .kin 
portions ana comprising a cup-shap,d member (10) covering the 
area to be treated and having it. opening toward, thi.. s.xd 
device further comprising a >re.sel (15» ^or a treatment 
solution, said vessel by way of a tube connection con,municate, 
with the interior of the cup-shaped member. at which the 
treatment solution is intended to fill up at least a 
substantial part of the volume of the cup-shaped member and 
forming a liquid surface against the area to be treated for 
exchanging component, between this and the treatment solution, 
and Wherein the interior of the cup-shaped member (10) xs 
arranged to be kept at a lower pressure than the atmospheric 
pressure. 

characterized in. 

that said vessel (15) and cup-shaped member (10) by way of 
said tube connection (11.12) ^'orm a closed liquid system, 
thereby providing a uniform low pressure within the cup-shaped 
member, which may be regulated by the level difference between 
the cup-shaped member and the vessel (IS). 

2. A device according to claim 1. 
characterized in. 

that a tube connection (11) is arranged between the vessel 
(15) and an inlet opening in the cup-shaped member (10) and a 
second tube connection (12) is arranged between an outlet 
opening in the cup-shaped member and the vessel. and that a 
pump 113) is provided at said second tube connection for 
causing the treatment solution to circulate between the 
cup-shaped member and the vessel. 

3. A device according to claim 2. 
characterised in. 

that a sterlizing filter (14) is arranged between said outlet 
opening and the vessel (15). 
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^. A device according to claim 1. 
characteriz^tfin- 

that the ve..«l (15) by way a tub. connection (111 ia 

connected to an opening in th. cup-»haped member (10). whxch 
ha. a second do.able opening and that in «.e of the dev:Lce 
the tube and at Last a substantial part of the cup-shaped 
member are filled with treatment solution and said second 
opening is closed, at which the low pressure in the cup-5haped 
member is maintained and can be regulated by the level 
difference between the cup-shaped member and the vessel. 
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original daims 1 to 4 replaced by claims 1 and 2] 



1 . 



A device for rinsing and treating wounds and infected skin 
portions and comprising a cup-shaped member (10) covering the 
area to be treated and having its opening towards this and 
said member having inlet- and outlet openings. said device 
further comprising a vessel (15) for a treatment solution 
intended to pass through the cup-shaped member and fill up at 
least a substantial part of the volume thereof and- forming a 
liquid surface against the area to be treated for exchanging 
components between this and the treatment solution. and 
wherein' the interior of the cup-shaped member HO) is 
arranged. to be kept at a lower pressure than the atmospheric 
pressure, 

characterized in. 

that said vessel (15) by way of said tubes (11.12) is 
connected to both the inlet- and outlet openings of the 
cup-shaped member (10), so that a closed liquid system is 
formed between said member and said vessel, and that a pump 
(13) is provided between said outlet opening and the vessel 
for causing the treatment solution to circulate in said liquid 
system . 

2. A device' according to claim l, 
characterized in. 

that a sterlizing filter (14) is arranged between said outlet 
opening and the vessel (15). 
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